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bly commercial lecithin such as soybean lecithin. The 
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ORGANOPHILIC CLAY COMPOSITIONS 

This application is a continuation-in-part of co-pend 
ing patent application Ser. No. 07/124,171 ?led Nov. 
23, 1987, now U.S. Pat. No. 4,843,048, which is incorpo 
rated herein by reference. 

FIELD OF THE INVENTION 

The invention relates to organophilic derivatives of 
swelling smectite clays, to methods for their manufac 
ture, and to their use in various organic liquids such as 
oil-base well working ?uids. 

BACKGROUND OF THE INVENTION 

In the drilling of wells for oil and gas by the rotary 
method, it is common to use a circulating ?uid which is 
pumped down to the bottom of the well through a drill 
pipe, where the ?uid emerges through ports in the dril 
ling bit. The ?uid rises to the surface in the annular 
space between the drill pipe and the walls of the hole, 
and at the surface it is treated to remove cuttings and 
the like to prepare it for recirculation into the drill pipe. 
The circulation is substantially continuous while the 
drill pipe is rotated. 
The present invention pertains to oil-base drilling 

?uids or oil-base muds which includes water-in-oil (in 
vert) emulsions as well as oil-base ?uids containing only 
small amounts or no emulsi?ed water. 
An important feature of well working ?uids of the 

class described is their ability to resist ?ltration. In most 
instances, when they are in actual use, whether as dril 
ling ?uids, packer ?uids, fracturing or completion ?u 
ids, the well working ?uids is in contact with a more or 
less permeable formation, such as, for example, sand 
stone, sandy shale and the like, with an effective balance 
of pressure such that the ?uid tends to be forced into the 
permeable formation. When a well working ?uid is 
de?cient in its ability to resist ?ltration, then the solids 
in the ?uid are held back by the permeable formation 
and build up as a ?lter cake or sludge on its surfaces, 
while the liquid per se of the well working ?uid ?lters 
into the permeable formation. The ?lter cake or sludge 
thus formed is generally very undesirable. Moreover, 
the loss of oil to the formation is very expensive, not 
only because of the cost of the oil itself, but also due to 
the cost of maintaining the properties and composition 
of the ?uid. 

Various additives have been used or suggested for use 
as ?uid loss additives to prevent or decrease this loss of 
?uid by ?ltration from oil-base muds. Some of the mate 
rials used or proposed. for use for this purpose are as 
phalt and various modi?ed alphaltic materials, various 
organic modi?ed humic acid or lignite derivatives, and 
various polymers. 

PRIOR ART ' 

Certain colloidal clays, particularly bentonites, swell 
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in water to many times their dry volume, forming . 
thereby colloidal dispersions or gels depending on the 
concentration of the clay. Various clays including ben 
tonite and similar cation-exchanging silicate minerals 
have been converted from the hydrophilic to the or 
ganophilic form by reaction with many varied organic 
compounds. Thus replacement of the exchangeable 
cation of the clay with an organic onium compound has 
been described in many patents and the literature. Rep 
resentative onium compounds include substituted am 
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monium, phosphonium, arsonium, stibonium, oxonium, 
sulfonium, selenonium, and stannonium compounds. 
However only certain organic ammonium salts have 
been utilized on a commercial scale. It has also been 
disclosed in various patents and publications to react a 
smectite-type swelling clay with an excess of an organic 
cationic compound over the amount required to replace 
the exchangeable cations of the clay, and to react the 
excess organic cationic compound with an organic an 
ion. See for example U. S. Pat. Nos. 2,859,234; 
4,412,018; 4,434,075. 

U.S. Pat. No. 2,797,196 discloses the modi?cation of 
various clays with non-anionic surface active agents. 
U.S. Pat. No. 2,885,360 discloses the process of increas 
ing the viscosity of an organic liquid by mixing there 
with a clay having certain characteristics and an or 
ganic dispersing agent. The dispersing agent is broadly 
disclosed as being either water-soluble or insoluble and 
of any type, that is cationic, anionic, or non-ionic. In 
cluded in a multitude of listed compounds as a non-ionic 
dispersing agent are the polyoxyalkylene oxide deriva 
tives of natural phosphatides such as lecithin. It is dis 
closed that swelling-type clays such as the swelling 
bentonites are inoperative in practicing the invention. 

U.S. Pat. Nos. 2,885,358 (Reddie), 2,986,516 (Red 
die), and 3,006,845 (Van Dyke et al) disclose dry, free 
?owing concentrates for preparing water-in-oil emul 
sion drilling ?uids containing among other ingredients 
lecithin and an adsorptive clay. 

Organoclays have been proposed for use in many 
varied organic liquids to impart many different charac 
teristics or functional properties thereto. Most of the 
uses proposed rely on the gelling, viscosifying (thicken 
ing), or suspension characteristics of the Organoclays in 
organic liquids. 

Summary of the Invention 

We have now found that organophilic derivatives of 
swelling smectite clays can be prepared by reaction of 
the clay with at least about 50% by weight thereof of a 
phosphatide, preferably commercial lecithin. These 
phosphatide/clay adducts are organophilic, relatively 
inexpensive to prepare, and are excellent low-cost ?uid 
loss additives for oil-based well working ?uids. 

Preferred Embodiments of the Invention 

The novel ?uid loss control additives (hereinafter 
sometimes referred to as FLCA) of this invention corn 
prises organophilic materials which are phosphatide 
derivatives of a swelling smectite clay‘. 
The phosphatide which is useful in the practice of the ' 

invention is one or more phosphatides having the em 
pirical formula 

R1—C0—-0—-CHz—CH(R2)—-CHz-Q (I) 

where R1 is an aliphatic group containing from 8 to 29 
carbon atoms; R2 is selected from the group consisting 
of H, OH, RICOO, and OP(O)(O"ZM“+)OZ; Q is 
selected from the group consisting of R1COO and OP 
(O)(O-zM"+)OZ; Z is selected from the group consist 
ing of xM“+, C6H6(OH)5 and CH2——CH 
(Y)—N(R3)(R4)(R5)y(Ab-) ,; Y is selected from the 
group consisting of H and COO(wM”+); R3, R4, and 
R5 are independently selected from the group consisting 
of H, aliphatic groups containing from 1 to 30 carbon 
atoms, and R6CO; R6 is an aliphatic group containing 
from 1 to 29 carbon atoms; M is a cation selected from 
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the group consisting of H, an alkali metal, an alkaline 
earth metal, ammonium, and mixtures thereof; A is an 
anion of valence b; vy=0 or 1; w, x, and z=0 or l/a 
where a is the valence of M; v=0 or l/b; and where Q 
is R1COO only when R; is OP(O)(O—ZM“+)OZ. 

Preferably R1 contains from about 15 to about 17 
carbon atoms; R; is selected from the group consisting 
of R1COO and OP(O)(O-zM“+)OZ; and R3, R4, and 
R5 are independently selected from the group consisting 
of H, CH3, and RICO. 
Such phosphatides are present in amounts up to about 

5% by weight in certain crude vegetable oils, which are 
principally triglycerides of formula (I) wherein both R; 
and Q are R1COO where R1 is an aliphatic group con 
taining from about 15 to about 17 carbon atoms. Various 
refining procedures, well known in the art, may be 
utilized to isolate the various individual phosphatides or 
to concentrate the phosphatides as a group (mixture of 
phosphatides). Thus crude commercial lecithin from 
soybean oil contains from about 30% to about 50% by 
weight triglyceride and from about 50% to about 70% 
by weight of a mixture of phosphatides, principally 
phosphatidyl choline (-form and -form), phosphatidyl 
ethanolamine (-form and -form), N-Acyl phosphatidyl 
ethanolamine (-form and -form) , phosphatidyl serine 
(-form and -form), phosphatidyl inositol (-form and 
-form) , phosphatidic acid, minor amounts of various 
other phosphatides, or the alkali metal or alkaline earth 
metal salts thereof. In the -form the phosphate ester 
group OP(O)(O'"zM“+)OZ is on the end carbon (Q) 
whereas in the -form the phosphate ester group is on‘ the 
middle carbon atom (R2 group). 
Thus preferably the organophilic phosphatide is a 

mixture of phosphatides having the empirical formula 

R1COO—CH2—-CH(Rz)-—CH2—Q (II) 

where R1 is an aliphatic group containing from about 15 
to about 17 carbon atoms; R2=c R1COO+d OP(O) 
(O-zM"+)OZ; Q=d R1COO+c OP(O)(O-zM"+' 
)OZ; Z is selected from the group consisting of xM“+, 
C6H6(OH)5 and CH2—CH(Y)—N(R3)(R4)(Rs)y(Ab‘)v; 
Y is selected from the group consisting of H and 
COO(wMa+); R3, R4, and R5 are independently se 
lected from the group consisting of H, CH3, and R1CO; 
M is a cation selected from the group consisting of H, an 
alkali metal, an alkaline earth metal, ammonium, and 
mixtures thereof; y=0 or 1; A is an anion of valence b; 
w, x, and 2:0 or l/a where a is the valence of M; v=0 
or l/b; e20; dZO; and c+d=l. - 
Such phosphatides wherein: Z=CH2CH2N(CH3)3 

are called phosphatidyl choline (or lecithin); 
Z=CH2CH2NH3 or CH2CHZNH2 are called phosphati 
dyl ethanolamine (or cephalin); 
Z=CH2CH(COO-)NH3 or CH2CH(COOH)NH2 are 

. called phosphatidyl serine; Z=CH2CH2NH-CO—R1 
are called N-Acylphosphatidyl ethanolamine; 
Z=C6H6(OH)5 are called phosphatidyl inositol; an 
Z=H are called phosphatidic acid. The amounts of 
these phosphatides which are present in the phosphatide 
mixture of various vegetable oils have been variously 
disclosed to be as follows: 

% Phosphatide, Based on the Weight of all Phosphatides, in 

Cotton- Sun?ower 
Phosphatide Soybean Oil Corn Oil seed Oil Oil 

Choline 28-32 41-46 0-33 52 
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4 
-continued 

% Phosphatide, Based on the Weight of all Phosnhatides, in 
Cotton~ Sun?ower 

Phosphatide Soybean Oil Corn Oil seed Oil Oil 

ethanolamine 12-31 4-5 19-39 20 
inositol 20-32 19-23 6-37 26 
serine — 0-3 0-33 — 

acid - 14-16 — 2 

other 15-18 12-16 8-25 — 

Thus a preferred phosphatide mixture suitable for use in 
this invention contains from about 0% to about 52% 
phosphatidyl choline, from about 4% to about 39% 
phosphatidyl ethanolamine, from about 6% to about 
37% phosphatidyl inositol, from about 0% to about 
33% phosphatidyl serine, from about 0% to about 16% 
phosphatidic acid, and from about 0% to about 25% of 
various other phosphatides. The most preferred phos 
phatide mixture is commercial soybean lecithin. 
The organophilic modi?er useful in this invention 

preferably contains from about 50% to about 100% by 
weight of organophilic phosphatides and from about 
0% to about 50% by weight of a vegetable oil triglycer 
ide. Most preferably the organophilic modi?er is com 
mercial lecithin which contains from about 30% to 
about 50% of the vegetable oil from which the lecithin 
is concentrated, from about 35% to about 70% of a 
mixture of phosphatides having the empirical formula 

R1—CO—O-—CHz—-CH(R2)—CH2-Q (111) 

where: R] is an aliphatic group containing from about 
15 to about 17 carbon atoms; R2 is selected from the 
group consisting of R1COO and OP(O)(O'-ZM“+)OZ; 
Q is selected from the group consisting of R1COO and 
OP(O)(O-ZM”+)OZ; Z is selected from the group 
consisting of xM‘H', C6H6(OH)5, and CHz-CH 
(Y)-N(R3)(R4)(R5)y(Ab“)v; Y is selected from the 
group consisting of H and COO(WM“); R3, R4, and R5 
are independently selected from the group consisting of 
H, CH3, and R1CO; M is a cation selected from the 
group consisting of H, an alkali metal, an alkaline earth 
metal, ammonium, and mixtures thereof; A. is an anion 
of valence b; y=0 or 1; w, x and 2:0 or l/a where a is 
the valence of M; v=0 or l/b; and Q is R1C0O only 
when R; is OP(O)(O-ZM“+)OZ; and from 0% to about 
18% of other phosphatides. 
While the ammonium-containing phosphatides may 

be in the internally neutralized zwitterionic form (i.e., 
v=0, y: l, and either w=0 or 2:0), it is believed that 
such phosphatides react with the clay by substitution 
because of the insolubility of the resulting organophilic 
clay adduct. Also, since inorganic phosphates have 
been demonstrated to complex with clays, a similar 
complex may be formed between the clay and the phos 
phatides. In any case, regardless of the mechanism of 
the formation of the organophilic clay composition, 
there is formed a phosphatide-clay adduct which is an 
effective ?uid loss additive for oil-base well working 
?uids. 
The clays used to prepare the organophilic clay com 

postions of this invention are smectite-type clays which 
have a cation exchange capacity of at least 50 millie 
quivalents per 100 grams of clay which have sufficient 
of the exchangeable cations being selected from the 
group consisting of sodium, lithium, and mixtures 
thereof, such that the clay exhibits osomotic swelling in 
deionized water. 
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The structure of the minerals of the smectite group of 
clay minerals comprises a 3-layer sheet structure 
wherein a central octahedral layer of principally alu 
mina or magnesia is sandwiched between two tetrahy 
dral layers of principally silica. In the tetrahedral layer, 
tetravalent Si is sometimes partly replaced by trivalent 
Al or Fe. In the octahedral sheet, there may be replace 
ment of trivalent Al by divalent Mg, or of divalent Mg 
by monovalent lithium atoms. In the smectite clay min 
erals where an atom of lower positive valence replaces 
one of higher valence, there results within the clay 

' structure de?cit of positive charge, or, in other words, 
an excess of negative charge. This excess of negative 
charge is compensated by the adsorption on the layer 
surfaces of cations which are two large to be accommo 
dated within the interior of the crystal structure. 

In the presence of water, the compensating cations on 
the layer surfaces may be exchanged by other cations 
when available in solution; hence they are called “ex 
changeable cations.” The total amount of these cations 20 
can be determined analytically. This' amount, expressed ' 
in milliequivalcnts per 100 gram of dry clay, is called 
the “cation exchange capacity” (CEC) or the “base 
exchange capacity” (BEC) of the clay. 

In the stack of layers which form a smectite particle, 
the exchangeable cations are located on each side of 
each layer in the stack; hence they are present not only 
on the exterior surfaces of the particle but also in be 
tween the layers. When smectite clays are contacted 
with water or with water vapor, the water molecular 
penetrate between the layers. This so-called “interlayer 
swelling” leads to at most a doubling of the dry clay 
volume when four layers of water are adsorbed. How 
ever, for the swelling smectite~type clays useful in this 
invention, the swelling process continues, and an 
amount of water is imbibed which is many times the 
volume of the original clay. The additional swelling is a 
result of the double-layer repulsive forces between the 
surfaces of the individual particles, which pushes them 
apart. This swelling is called “osmotic swelling” since 
the water tends to equalize the high concentration of 
ions between any two particles and the low concentra 
tion of ions far away from the particle surfaces in the 
bulk aqueous solution. As a result of this osmotic swell 
ing, the clay/water system becomes a gel or colloidal 
solution depending on the concentration of the clay. 
The organophilic clays of this invention preferably 

contain between about 0.25 and about 1.0 parts by 
weight of phosphatide per part of clay, i.e., the phos 
phatide/ clay ratio is preferably from about 0.25 to about 
1.0, most preferably from about 0.25 to about 0.70. 
When commercial‘ lecithin containing from about» 
50%—70% by weight phosphatides is used, the weight 
ratio of lecithin/clay is thus preferably from about 0.5 
to about 1.5, most preferably from about 0.5 to about 
1.0. 
The organophilic clays can be prepared by any pro 

cess in which the individual clay particles are contacted 
with the phosphatide, preferably at an acidic pH. It is 
preferred that the pH of the clay/phosphatide mixture 
be less than about 4. Most preferably an amount of acid 
is added which is at least theoretically equivalent to 
neutralize any base added to the clay/phosphatide mix 
ture. Thus the .clay may be dispersed in water to allow 
the clay particles to swell and disperse followed by 
reaction with the phosphatide. Preferably the non-clay 
impurities are removed from the clay suspension/dis 
persion as by settling and decantation, centrifuging, and 
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6 
like processes known in the art. The clay may be ion 
exchanged to convert the exchangeable cations to the 
homoionic alkali metal form, preferably sodium, before 
reaction of the clay dispersion with the phosphatide. 
The phosphatide may be added to the swelling smec 

tite clay in any convenient manner such that the individ 
ual clay particles are contacted by the phosphatide. 
Thus a colloidal aqueous dispersion/solution of the 
phosphatide can be prepared by admixing the phospha 
tide with water at a basic pH, preferably at a pH greater 
than about 10, and adding this to the clay slurry. Alter 
natively, the phosphatide can be solublized in an appro 
priate organic solvent which is miscible or soluble in 
water, and the phosphatide-containing solution added 
to the clay slurry. 

It is preferred that the organophilic clay adducts of 
this invention be prepared at an acidic pH, preferably at 
a pH less than about 4. This may be accomplished by 
adjusting the pH of the clay slurry either before addi 
tion of the phosphatide or after addition of the phospha 
tide. It is most preferably preferred that the amount of 
acid used for pH adjustment be at least sufficient to 
theoretically react with and neutralize any base added 
to the aqueous clay/phosphatide mixture. Representa 
tive acids which may be used include hydrochloric 
acid, sulfuric acid, acetic acid, phosphoric acid, or any 
other acid having a pka§4.75 at 25° C. 

After reaction of the phosphatide and clay, the or 
ganophilic clay is recovered by removing the water 
therefrom. This may be accomplished by spray drying 
the aqueous suspension, or by ?ltration of the aqueous 
suspension followed by drying of the ?lter cake and 
grinding. Alternatively, the organophilic clayphospha 
vtide adduct may be separated by a “?ushing” type pro 
cess in which an organic liquid is added to the aqueous 
clay phosphatide suspension and thereafter the water 
removed therefrom such as by drying, decantation and 
drying, etc. 

In a preferred ?ushing process where an oleaginous 
liquid is added to an aqueous clay-commercial soybean 
lecithin aqueous suspension to form an emulsion from 
which the water is removed by drying, it has been unex 
pectedly found that semi-solid agglomerates are formed 
when the emulsion is undisturbed during the drying 
period provided that the commercial soybean lecithin/ 
clay ratio is from about 0.3 to about 0.75 and the con 
centration of organophilic clay (clay plus lecithin) in 
the clay-lecithin-oleaginous liquid dried product is from 
about 10% to about 35% by weight. Subjecting these 
semi-solid agglomerates to high shear produces viscous 
‘liquids the viscosity of which increases as the concen 
tration of the organoclay increases. If the emulsions are 
agitated while the water is removed therefrom these 
semi-solid compositions do not form, rather a viscous 
liquid or grease-type gel is formed depending on the 
concentration of the organophilic clay. 
Other processes can be used to prepare the organo 

philic clay. Thus the clay, phosphatide, and acid can be 
intensively mixed or sheared together in the presence of 
sufficient water to allow the phosphatide and acid to 
penetrate between the individual clay platelets to the 
extent necessary to render the platelets organophilic. 
Suitable intensive mixers which are capable of handling 
semi-solid materials are pug mills, extruders, ribbon 
blenders, Loedige/Littleford-type mixers, Martin 
mixer, and the like apparatus. 
The organophilic clays of this invention are useful as 

additives to organic liquids to decrease the loss of liquid 
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therefrom to porous substrates contacted by the organic 
liquids, such as printing inks, coatings, oil-base well 
working ?uids, and the like. Generally the organic liq 
uid will contain from about 1.5% to about 30% of the 
organophilic clay, based on the weight of the organic 
liquid. The organophilic clays are also useful as sorbents 
for organic liquids, and as extractants to extract organic 
materials from aqueous systems. 
The organophilic smectite clay-phosphatide adducts 

are extremely useful as ?uid loss control additives (here 
inafter sometimes referred to as “FLCA”) in invert 
(water-in-oil) emulsion drilling ?uids. They may be 
used as produced, but preferably after drying and grind 
ing as disclosed hereinbefore. The FLCA are dispersed 
in oil base well-working ?uids with the normal agitation 
available where such ?uids are prepared, such as at 
liquid “mud” plants or at the location where the drilling 
?uid will be used. 
The oil which forms a continuous phase of the well 

working ?uid is a petroleum (mineral) oil, and most 
generally is an ordinary diesel oil, although it may be 
rather lighter, such as kerosene, or somewhat heavier, 
such as fuel oil, white oils, or crude oil, as is well known 
in the art. In some cases the sole constituents of the 
drilling ?uids may be simply a petroleum oil and the 
FCLA. The latter may be present from as little as 5 
kg/m3 to as high as 150 kg/m3. The bene?cial effect on 
?uid loss of the use of the FLCA may be observed even 
at the lowest concentration. This is especially the case 
when the FLCA is added to the drilling ?uids contain 
ing other additives, of types to be mentioned hereinaf 
ter. 

Frequently, the well-drilling ?uids will contain other 
additives, a common one being water, often present 
from as little as 2% or 3% by volume to as great as 40% 
to 60% by volume. It is desirable and common to use a 
suitable emulsifying agent, which may be the calcium 
salt of an inexpensive fatty acid, e.g., calcium tallate, to 
emulsify the water in the- oil. It is important that water 
be kept in the form of a good stable water-in-oil emul 
$1011. 

The presence of water in the drilling ?uid serves to 
increase the density of the ?uid somewhat since the 
water is heavier than the oil used; and it also helps to 
reduce ?ltration. Also it lowers the cost of the drilling 
?uid which is often an important item when large vol 
umes are used. Often water soluble salts such as calcium 
chloride are added to the aqueous phase. 
Weighting materials are routinely used in drilling 

where needed, such as ground barite, calcium carbon 
ate, siderite, iron oxide, ilmenite and the like. Suspend 
ing agents and viscosi?ers such as organophilic clays, 
asphalt, polymers and the like are commonly employed. 
Moreover, the drilling ?uid may contain various oil 
soluble or dispersible materials which function to keep 
the solids in the drilling ?uid from being wet with wa 
ter. 

Addition of one or more amino compounds to the 
well-working ?uid may advantageously increase the 
thermal stability and emulsion stability of the well~ 
working ?uid. 
The organophilic smectite clay-phosphatide adducts 

are also useful as emulsion stabilizers for water-in-oil 
emulsions, as viscosifying or suspending additives in 
organic liquids, as anti-misting additives in organic liq 
uid-base printing inks, as foundry sand binders, and in 
general‘ should be investigated for use wherever prior 
art organophilic clays have been found useful. 
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The following non-limiting examples illustrate the 

results and bene?ts obtainable utilizing the organophilic 
clay FLCA of this invention in drilling ?uids as well as 
illustrating the preferred method of preparing the or 
ganophilic clays. In the examples, all percentages are by 
weight unless otherwise indicated. All data were ob 
tained utilizing the American Petroleum Institute’s rec 
ommended testing procedures as set forth in API RP 
13B. 

EXAMPLE 1 

100 parts of Wyoming bentonite were mixed with 900 
parts of hot water (65° C.) with a high shear mixer. To 
this slurry were added 12 parts of glacial acetic acid 
followed by a mixture comprising 33.3 parts of commer 
cial soybean lecithin and 120 parts isopropyl alcohol. 
After 10 minutes mixing, 700 parts of a re?ned petro 
leum oil were added and emulsi?ed at the high shear. 
The emulsion formed was placed in an oven at 80°—93° 
C. to drive off the water. 
A semi-solid composition comprising the bentonite 

clay, lecithin, and oil was obtained. The composition 
was converted by high shear mixing into a viscous liq 
uid. 

EXAMPLE 2 

Example 1 was repeated except that there were used 
42.85 parts of commercial soybean lecithin and 750 
parts of the petroleum oil. Identical results were ob 
tained. 

EXAMPLE 3 

Example 1 was repeated except that there were used 
60 parts of commercial soybean lecithin and 840 parts of 
the petroleum oil. Identical results were obtained. 

EXAMPLE 4 

Example 1 was repeated except that there were used 
100 parts of commercial soybean lecithin and 1050 parts 
of the petroleum oil. A composition having a heavy 
grease consistency was obtained. The composition was 
converted by high shear mixing into a viscous liquid. 

EXAMPLE 5 

Example 2 was repeated except that there were used 
428.5 parts of the re?ned petroleum oil. A semi-solid 
composition was obtained which was converted by 
high shear mixing into a viscous liquid. 

EXAMPLE 6 

4565 parts of an aqueous Wyoming bentonite clay 
slurry from which the impurities had been removed and 
containing 100 parts of clay were heated to 75°—80° C. 
Thereafter 10 parts of sodium hydroxide were added 
while mixing followed by 100 parts of commercial soy 
bean lecithin and ?nally 50 parts of glacial acetic acid. 
After reaction for 30 minutes the slurry was filtered and 
the ?lter cake dried at 62°—65° C. The dried sample was 
then ground. 
The sample was evaluated by mixing 17.5 grams of 

sample in 350 milliliters of a re?ned petroleum oil for 15 
minutes followed by the addition of 87.5 milliliters of 
water. After mixing an additional 10 minutes there was 
obtaineda water-in-oil emulsion containing 0.04 g/ec 
(14 ppb) of the organoclay sample. This emulsion had 
an API ?uid loss of 1.7 cc which was all oil. 
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EXAMPLE 7 

4675 parts of an aqueous Wyoming bentonite slurry 
from which the impurities had been removed and con 
taining 100 parts of clay were heated to 75°-80° C. 
Thereafter 50 parts of glacial acetic acid were added 
while mixing followed by a mixture comprising 100 
parts of a commercial soybean lecithin and 300 parts of 
isopropyl alcohol. After reaction for 30 minutes the 
slurry was ?ltered, the ?lter cake dried at 62°—65° C., 
and the sample ground. The dried and ground sample, 
evaluated as in Example 6, produced an emulsion which 
had an API ?uid loss of 2.5 cc which was all oil. cl 

EXAMPLE 8 
20.0 grams of Wyoming bentonite, which exhibits 

osmotic swelling, were mixed in a Waring Blender with 
225 grams of hot water for 5 minutes at high shear. 2.4 
grams of glacial acetic acid were added followed by 
20.0 grams of commercial soybean lecithin. Mixed 1 
minute. Became very viscous. 210 grams of Mentor 28 
mineral oil were added and mixed 5 minutes at high 
shear. A low viscosity emulsion formed. Dried in a 
forced draft oven at about 150° F. An 80/20 (V/V) 
oil/water invert emulsion containing 0.4 g/cc (14 ppb) 
of lecithin plus clay had an API fluid loss of 2.5 cc 
which was all oil. 

COMPARATIVE EXAMPLE 8 

A sample was prepared by mixing Wyoming benton 
ite in a Waring Blender with an equal weight of com 
mercial soybean lecithin. There was obtained a viscous, 
?owable liquid. 210 grams of Mentor 28 mineral oil 
were added and mixed 5 minutes at high shear. An 
80/20 (V/V) oil/water invert emulsion containing 0.4 
g/cc (14 ppb) of lecithin plus clay had an API fluid loss 
of 8.5 cc. 

EXAMPLE 9 

28.0 grams of Wyoming bentonite were mixed in a 
Waring Blender with 252 grams of hot water for 5 
minutes at high shear. 3.4 grams of glacial acetic acid 
were added followed by 12.0 grams of commercial 
soybean lecithin. Mixed one minute. Dried @ 150° F. 
and ground to a ?ne powder. This sample was evalu 
ated at a concentration of 0.02857 g/cc (10 ppb) in an 
invert emulsion mud having a 75/25 (V/V) ratio of 
Conoco LVT mineral oil/ 30% CaClg brine, a density of 
1.26 g/cc (10.5 ppg), 0.02286 g/cc (8 ppb) organoclay, 
0.01714 g/cc (6 ppb) primary emulsi?er, 0.00857 g/cc (3 
ppb) secondary emulsi?er, and a 0.01714 g/cc (6 ppb) 
lime. After rolling the mud in an oven at 300° F. for 16 
hours, the API high temperature/high pressure ?uid 
loss at 300° F. was 50 cc as compared to a ?uid loss of 
72 cc for the mud without the sample. This represents a 
29% reduction. The lost ?uid contained 9 cc. of emul 
sion as compared to 16 cc of emulsion for the mud 
containing no sample. 

COMPARATIVE EXAMPLE 9 

A sample was prepared by mixing together in a War 
ing Blender 28.0 grams of Wyoming bentonite and 12.0 
grams of commercial soybean lecithin. This sample, 
which had a putty-like consistency, evaluated as in 
Example 9 gave a fluid loss of 62 cc which represents a 
14% reduction. The lost ?uid contained 14 cc. of emul 
sion. > 
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EXAMPLE 10 

A particulate organoclay was prepared by the proce 
dure of Example 9 except that 20.0 grams of Wyoming 
bentonite, 20.0 grams of commercial lecithin, and 2.4 
grams of glacial acetic acid were used. This sample 
when evaluated as in Example 9 gave a ?uid loss of 31 
cc which represents a 57% reduction. The lost ?uid 
contained no emulsion. 

COMPARATIVE EXAMPLE 10 

An organoclay was prepared by mixing together in a 
Waring Blender 20.0 grams of Wyoming bentonite and 
20.0 grams of commercial soybean lecithin. A viscous 
?owable liquid was obtained. This sample evaluated as 
in Example 9 gave a ?uid loss of 43 cc. which represents 
a 40% reduction. The lost fluid contained 6 cc of emul 
sion. 

EXAMPLE 11 

4975 parts of an aqueous Wyoming bentonite clay 
slurry from which the impurities were removed and 
containing 100 parts of the clay were heated to 65°—75° 
C. The clay was flocculated while stirring with a solu 
tion containing 75.9 parts of dimethyldihydrogenated 
tallow ammonium chloride and 10.4 parts of commeri 
cal soybean lecithin in 100 parts of isopropyl alcohol. 
After reaction for 20 minutes the suspension was ?l 
tered, the filter cake dried to about 3% moisture, and 
ground through a hammermill. 

This organophilic clay when evaluated as in Example 
6 produced an emulsion which had an API fluid loss of 
5.5 cc which was all oil. When 0.3 grams of this organo 
clay was hand shaken in a graduated cylinder with 10 cc 
of either a low viscosity mineral oil or toluene, the 
organic liquid suspension remained homogeneous and 
exhibited no settling. 
The organophilic clay product of Example 11 is an 

example of an organoclay prepared by reaction of a 
swelling smectite clay with a phosphatide and with a 
cationic organic compound of the type used in the prior 
art for the preparation of organoclays. 
Thus another aspect of the invention is the prepara 

tion of organophilic clays by reaction of swelling smec 
tite clays with both a phosphatide and a quaternary 
ammonium compound. Preferred quaternary ammo 
nium compounds can be represented by the formula: 

+ 
R1 

Rr-T-M M 

wherein R1 is an alkyl group having 12 to 30 carbon 
atoms; R2, R3, and R4 are independently selected from 
the group consisting of hydrogen, alkyl groups contain 
ing from 1 to 30 carbon atoms, aryl groups, and aralykyl 
groups containing from 1 to 30 carbon atoms in the 
alkyl chain; and wherein M is a charge balancing anion. 
Preferably M is selected from the group consisting of 
chloride, bromide, iodide, nitrite, hydroxide, acetate, 
methyl sulfate, phosphate, and mixtures thereof. 

Preferably the phosphatide/clay ratio is in the range 
from about 0.025 to about 0.2. When commercial leci 
thin containing from about 50% to about 70% by 
weight of phosphatide is used, the weight ratio of com 
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mercial lecithin/clay is from about 0.05 to about 0.4, 
preferably from about 0.05 to about 0.25. The concen 
tration of the quaternary ammonium compound is from 
about 75 milliequivalents per 100 grams of clay to about 
125 milliequivalents per 100 grams of clay. Most prefer 
ably the concentration of the quaternary ammonium 
compound will be sufficient to at least satisfy the CEC 
of the day. Thus, the organophilic clay will most prefer 
ably contain a quantity of phosphatide plus quaternary 
ammonium compound which is in excess of the CEC of 
the day. 
These organophilic clays comprising both a phospha 

tide and a quaternary ammonium compound are ex 
tremely useful as easy dispersing solid suspension addi 
tives in the preparation of printing inks, paints, coatings, 
and other systems in which solids are suspended in an 
organic liquid carrier. 
What is claimed is: 
1. An organophilic clay composition consisting essen 

tially of an adduct of a smectite clay which exhibits 

10 

20 
osmotic swelling and commercial lecithin, said com- ' 
mercial lecithin comprising from about 30% to about 
50% of vegetable oil, from about 35% to about 70% of 
one or more phosphatides having the empricial formula 

where: R1 is an aliphatic group containing from about 
15 to about 17 carbon atoms; R; is selected from the 
group consisting of R1COO and OP(O)(O-ZM‘1+)OZ; 
Q is selected from the group consisting of R1COO and 
OP(O)O-ZM“+)OZ; Z is selected from the group con 
sisting of xM"+, C6H6(OH)s, and CH2—CH 
(Y)_'N(R3)(R5)y(Ab_)v; Y is selected from the group 
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consisting of H and COO(wM“+); R3, R4, and R5 are 
independently selected from the group consisting of H, 
CH3, and R1CO; M is a cation selected from the group 
consisting of H, an alkali metal, an alkaline earth metal, 
ammonium, and mixtures thereof; A is an anion of va 
lence b; y=0 or 1; w, x and 2:0 or l/a where a is the 
valence of M; v=0 or l/b; and Q is R1COO only when 
R2 is OP(O)(O~'ZM“+)OZ; and from 0% to about 18% 
of other phosphatides, wherein the weight ratio of said 
commercial lecithin to said smectite clay is at least 
about 0.5. 

2. The organophilic clay of claim 1 wherein the 
weight ratio of said commercial lecithin to said clay is 
from about 0.5 to about 1.5. 

3. The organophilic clay of claim 1 wherein said clay 
is bentonite. 

4. The organophilic clay of claim 1 wherein said 
commercial lecithin is soybean lecithin. 

5. The organophilic clay of claim 2 wherein said clay 
is bentonite. 

6. The organophilic clay of claim 2 wherein said 
commercial lecithin is soybean lecithin. 

7. The organophilic clay of claim 3 wherein said 
commercial lecithin is soybean lecithin. 

8. An oil base well drilling ?uid comprising a major 
proportion of oil and a minor proportion but sufficient 
to decrease the ?uid loss of said drilling ?uid of the 
organophilic clay of claim 1, 2, 3, 4, 5, 6, or 7. 

9. The organophilic clay of claim 1, 2, 3, 4, 5, 6, or 7, 
prepared by contacting the clay with the phosphatide in 
the presence of water and an acid at a pH less than 
about 4.0. 

0 i t i i 


